PARP1: A potential biomarker for gastric cancer.
Gastric cancer (GC) is the third leading cause of cancer mortality worldwide, with an overall 5-y survival rate of 25%. The majority of GCs are caused by infectious agents, including the bacterium Helicobacter pylori (H. pylori) and Epstein-Barr virus (EBV). Furthermore, inappropriate repair of DNA damage can also result in genomic instability, which has shown to be a key factor in carcinogenesis of different regions including gastric region. Present study was designed to explore the association between base excision repair pathway genes, PARP1 and APEX1 and gastric pathology and H. pylori infection. Two hundred gastric cancer tissue samples (114 H. pylori positive and 86 H. pylori negative) and adjacent uninvolved area taken as controls was used for expression analysis of BER pathway genes at mRNA level and protein levels using quantitative PCR (qPCR) and immunohistochemistry (IHC) respectively. Oxidative stress and DNA damage was also determined by measuring the level of antioxidant enzymes and comet assay respectively. Significant upregulation in PARP1 (p < 0.001) and APEX1 (p < 0.02) was observed in GC tissue samples compared to controls and this upregulation was more pronounced in H. pylori positive cases (HPGC) (PARP1, p < 0.02: APEX1, p < 0.04) than H. pylori negative cases (HNGC). Upregulation of BER pathway genes in HPGC was found correlated with smoking status (p < 0.0001), T stage (p < 0.01) and lymph node metastasis (p < 0.03). Moreover, immunohistochemical staining of BER pathway genes was found correlated with a number of clinicopathological characteristics such as tumor type (p < 0.03), tumor size (p < 0.01) and lymph node metastasis (p < 0.01). Expression levels of APEX1 and PARP1 gene also correlated with increased oxidative burden (p < 0.0001) and DNA damage (p < 0.001) in GC patients. Survival analysis showed that upregulation of PARP1 gene was associated with poor overall survival outcome of gastric cancer patients (HR = 2.04 (95% CI = 1.10-3.76; p < 0.02). Univariate and multivariate cox regression analysis showed the upregulated PARP1 gene (HR = 5.03; 95%CI (2.22-11.35); p = 0.0001), positive smoking status (HR = 3.58; 95%CI (1.67-7.65); p = 0.001), positive status for H pylori infection (HR = 4.38; 95%CI (1.82-10.56); p = 0.001) and advance N-stage (HR = 5.29; 95%CI (2.28-12.24); p = 0.0001) were independent prognostic factors for gastric cancer and may serve as a valuable biomarker for the diagnosis and progression of GC and can be helpful in developing individualized treatment strategies for treating GC.